Cutting edge: expression of IL-1 receptor-associated kinase-4 (IRAK-4) proteins with mutations identified in a patient with recurrent bacterial infections alters normal IRAK-4 interaction with components of the IL-1 receptor complex.
In a patient with recurrent bacterial infections and profound hyporesponsiveness to LPS and IL-1, we previously identified two mutations in IL-1R-associated kinase-4 (IRAK-4) that encoded proteins with truncated kinase domains. Overexpression of either of these mutant IRAK-4 variants in HEK293 cells failed to activate endogenous IRAK-1 and suppressed IL-1-induced IRAK-1 kinase activity, in contrast to wild-type (WT) IRAK-4. In this study, interactions of WT and mutant IRAK-4 species with IL-1R, IRAK-1, and MyD88 in HEK293 transfectants were compared. IL-1 induced a strong interaction among the IL-1R, activated IRAK-1, MyD88, and WT, but not mutant, IRAK-4. Truncated IRAK-4 proteins constitutively interacted more strongly with MyD88 and blunted IL-1-induced recruitment of IRAK-1 and MyD88 to the IL-1R. Thus, decreased IL-1-induced association of IRAK-1 and MyD88 with the IL-1RI may result from sequestration of cytoplasmic MyD88 by IRAK-4 mutant proteins. Therefore, mimetics of these truncated IRAK-4 proteins may represent a novel approach to mitigating hyperinflammatory states.